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INTERNATIONAL ELECTROTECHNICAL COMMISSION 
____________ 

 
ELECTRICAL INSULATING MATERIALS –  

DETERMINATION OF THE EFFECTS OF IONIZING RADIATION –  
 

Part 1: Radiation interaction and dosimetry 
 

FOREWORD 
1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 

all national electrotechnical committees (IEC National Committees). The object of IEC is to promote 
international co-operation on all questions concerning standardization in the electrical and electronic fields. To 
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications, 
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC 
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested 
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely 
with the International Organization for Standardization (ISO) in accordance with conditions determined by 
agreement between the two organizations. 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 
consensus of opinion on the relevant subjects since each technical committee has representation from all 
interested IEC National Committees.  

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 
misinterpretation by any end user. 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 
transparently to the maximum extent possible in their national and regional publications. Any divergence 
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in 
the latter. 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity 
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any 
services carried out by independent certification bodies. 

6) All users should ensure that they have the latest edition of this publication. 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 
members of its technical committees and IEC National Committees for any personal injury, property damage or 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC 
Publications.  

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 
indispensable for the correct application of this publication. 

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of 
patent rights. IEC shall not be held responsible for identifying any or all such patent rights. 

International Standard IEC 60544-1 has been prepared by IEC technical committee 112: 
Evaluation and qualification of electrical insulating materials and systems. 

This third edition cancels and replaces the second edition published in 1994 and constitutes a 
technical revision. 

This edition includes the following significant technical changes with respect to the previous 
edition: 

a) recent advances in simulation methods of radiation interaction with different matter 
enables the prediction of the energy-deposition profile in matter and design the irradiation 
procedure; 

b) many new dosimetry systems have become available. 
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The text of this standard is based on the following documents: 

FDIS Report on voting 

112/254/FDIS 112/262/RVD 

 
Full information on the voting for the approval of this standard can be found in the report on 
voting indicated in the above table. 

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2. 

A list of all parts in the IEC 60544 series, published under the general title Electrical insulating 
materials – Determination of the effects of ionizing radiation, can be found on the IEC website. 

The committee has decided that the contents of this publication will remain unchanged until 
the stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data 
related to the specific publication. At this date, the publication will be 

• reconfirmed, 
• withdrawn, 
• replaced by a revised edition, or 
• amended. 
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INTRODUCTION 

The establishment of suitable criteria for the evaluation of the radiation resistance of 
insulating materials is very complex, since such criteria depend upon the conditions under 
which the materials are used. For instance, if an insulated cable is flexed during a refuelling 
operation in a reactor, the service life will be that time during which the cable receives a 
radiation dose sufficient to reduce to a specified value one or more of the relevant mechanical 
properties. Temperature of operation, composition of the surrounding atmosphere and the 
time interval during which the total dose is received (dose rate or flux) are important factors 
which also determine the rate and mechanisms of chemical changes. In some applications, 
temporary changes may be the limiting factor. 

Given this, it becomes necessary to define the radiation fields in which materials are exposed 
and the radiation dose subsequently absorbed by the material. It is also necessary to 
establish procedures for testing the mechanical and electrical properties of materials which 
will define the radiation degradation and link those properties with application requirements in 
order to provide an appropriate classification system. 
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ELECTRICAL INSULATING MATERIALS –  
DETERMINATION OF THE EFFECTS OF IONIZING RADIATION –  

 
Part 1: Radiation interaction and dosimetry 

 
 
 

1 Scope  

This part of IEC 60544 deals broadly with the aspects to be considered in evaluating the 
effects of ionizing radiation on all types of organic insulating materials. It also provides, for X-
rays, γ-rays, and electrons, a guide to  

– dosimetry terminology,  
– methods for dose measurements,  
– testing carried out at irradiation facilities,  
– evaluation and testing of material characteristics and properties,  
– documenting the irradiation process.  

Dosimetry that might be carried out at locations of use of the material is not described in this 
standard. 

2 Normative references 

The following documents, in whole or in part, are normatively referenced in this document and 
are indispensable for its application. For dated references, only the edition cited applies. For 
undated references, the latest edition of the referenced document (including any 
amendments) applies. 

IEC 60544-2, Electrical insulating materials – Determination of the effects of ionizing radiation 
on insulating materials –  Part 2: Procedures for irradiation and test   

IEC 60544-4, Electrical insulating materials – Determination of the effects of ionizing radiation 
– Part 4: Classification system for service in radiation environments 

3 Terms and definitions  

For the purposes of this document, the terms and definitions in ICRU Report 33 [1]1. as well 
as the following definitions apply.  

3.1  
exposure  
X  
measure of an electromagnetic radiation field (X- or γ-radiation) to which a material is 
exposed 

Note 1 to entry: The exposure is the quotient obtained by dividing dQ by dm, where dQ is the absolute value of 
the total charge of the ions of one sign produced in the air when all of the electrons (and positrons) liberated by 
photons in air of mass dm are completely stopped in air: 

————————— 
1  References in square brackets refer to the Bibliography. 
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